Series is a forum for stimulating discussion and eliciting feedback on ongoing and recently completed research and policy studies undertaken by the Asian Development Bank (ADB) staff, consultants, or resource persons. The series deals with key economic and development problems, particularly those facing the Asia and Pacific region; as well as conceptual, analytical, or methodological issues relating to project/program economic analysis, and statistical data and measurement. The series aims to enhance the knowledge on Asia's development and policy challenges; strengthen analytical rigor and quality of ADB's country partnership strategies, and its subregional and country operations; and improve the quality and availability of statistical data and development indicators for monitoring development effectiveness.
I. Introduction
Although developing Asia's growth performance was hit hard by the contraction of global trade during the peak of the crisis in the 4 th quarter of 2008 and 1 st quarter of 2009, it has staged a spectacular V-shaped recovery since then. Although the region's gross domestic product (GDP) growth rate slowed down to 6.6% in 2008 and 5.2% in 2009 from a 3-year average of 8.8% in 2005-2007 , it is projected to rebound to 7.5% in 2010 and 7.3% in 2011. The region's unexpectedly speedy and robust turnaround is all the more remarkable in light of the fragile and uncertain recovery of the G3, a major export market for the region. There are a number of factors behind the turnaround. For one, throughout the crisis the region's banks and financial systems continued to function more or less normally and channel credit to the real economy throughout the crisis, in striking contrast to their badly damaged counterparts in the European Union and the United States. Another factor has been the relative absence of structural problems such as high levels of household debt that plagued some advanced economies. Perhaps the single most important driver of the region's recovery is the sizable fiscal stimulus packages quickly and decisively rolled out by governments across the region. Developing Asian governments aggressively boosted public spending and cut taxes to stimulate economic activity. The fiscal stimulus was made possible by healthy fiscal positions, most evident in generally low public debt-GDP ratios, and helped to prop up aggregate demand in the face of plunging exports and weak private consumption and investment.
The regionwide fiscal response was entirely appropriate given the likely prospect of a severe and protracted recession hanging over the region. Nevertheless, it was uncharacteristic and unusual in light of the region's long-held reluctance to use fiscal policy for countercyclical macroeconomic stabilization. The traditional role of fiscal policy in developing Asia has been to promote macroeconomic stability through fiscal discipline while providing growth-conducive public goods such as education and infrastructure. There have been episodes of countercyclical fiscal activism in the past, most notably in crisis-hit countries during the Asian crisis, but these have been few and far in between. Although developing Asia's overall fiscal conservatism has served the region well in the past, the widely perceived effectiveness of countercyclical fiscal policy in cushioning the adverse impact of the crisis may lead to political pressures for greater fiscal activism in the postcrisis period. That is, notwithstanding the fact that the region's fiscal stimulus was an exceptional policy response to an exceptional negative shock, it may trigger calls for using fiscal policy to stabilize output at a more general level. Whether fiscal policy is effective in smoothing short-run output fluctuations depends critically on the extent to which it crowds out private investment and consumption. If an additional dollar of public spending displaces a dollar of private demand, the net effect on output would be zero. If, on the other hand, public spending does not displace private demand at all or crowds in additional private demand, then fiscal policy would be a highly effective countercyclical tool.
Beyond the crisis, in the medium and long term, one of the key structural challenges facing developing Asia is the need for rebalancing away from excessive dependence on external demand and toward a more balanced demand structure that accords a bigger role for domestic demand. However, it is difficult to ramp up private consumption and investment in the short run. Given that ramping up private domestic demand will inevitably take some time, the government may have to provide more demand during the transition period. That is, in the medium term, public demand can play a bridging role while the structure of the region's demand is shifting from its precrisis export-dependent structure to a more balanced postcrisis structure. The primary role of fiscal policy in the rebalancing process is to help remove the structural impediments and distortions constraining private consumption and investment. For example, higher public spending on education, health care, pensions, and social protection increases the incomes of households and mitigates the risk and uncertainty they face, thus encouraging them to consume more and save less. Given the relatively small size of governments in the region in general, securing fiscal resources for removing structural impediments is likely to require at least a modest expansion of the fiscal stance in the medium term. In addition, public demand can play a bridging role during the region's transition from a heavily export-based economic structure to a more balanced structure. However, if the crowding out effect is large, fiscal policy will have only a limited impact on output in the medium term.
The central objective of this paper is to empirically examine whether fiscal policy crowds out private consumption and investment in developing Asia. To do so, we look at evidence from both cross-country panel data and country-specific time-series data. The first type of analysis involves assessing the impact of fiscal variables on private consumption and investment for a panel of 24 countries, including 10 countries from developing Asia, using two empirical models: (i) simple panel regression and (ii) error correction model (ECM) involving cointegration. The second type of analysis applies Mountford and Uhlig's (2009) structural vector autoregression (SVAR) model based on sign restrictions to the time-series data of 10 developing Asian economies: the People's Republic of China; Hong Kong, China; India; Indonesia; the Republic of Korea; Malaysia; the Philippines; Singapore; Taipei,China; and Thailand. Overall, our empirical evidence from both crosscountry panel data and country-specific time-series data indicate that fiscal expansion does not have a significant negative effect on private consumption and investment in the region. At the same time, fiscal expansion does not have a positive effect on private consumption and investment. The implication is that fiscal expansion is neutral with respect to private demand, neither crowding in nor crowding out private demand.
The rest of this paper is organized as follows. Section II provides a brief overview of the concepts of crowding out and crowding in. The next two sections report and discuss the results of our empirical analysis of crowding out and crowding in. Section III presents the evidence from cross-section panel data while Section IV presents the evidence from country-specific time-series data. Section V concludes the paper with some final observations.
II. Fiscal Policy and Crowding Out: A Brief Conceptual Overview
In the long term, if the rebalancing process is successful, private domestic demand and intraregional trade will become a more significant source of growth for developing Asia. However, in the medium term, while the economy is in the middle of a transition process toward a more balanced economy, the government can provide additional demand and thus bolster aggregate demand. More fundamentally, the removal of structural impediments that stand in the way of a vibrant domestic economy requires substantial fiscal resources, for example, more public expenditures on social protection. Given developing Asia's generally healthy state of public finances, in particular relatively low public debt-GDP ratios, many countries in the region can probably afford a moderate easing of fiscal stance in the medium term. The easing will primarily take the form of additional spending rather than tax cuts in light of the region's relatively low taxes, and represents a continuation of the fiscal stimulus packages into the medium term, even though the expansionary stance will be sharply scaled back.
Whether a moderate quantitative expansion of government spending can stimulate economic activity depends critically on the magnitude of the fiscal multiplier, or the increase in output due to higher public spending or tax cut. Hemming, Kell, and Mahfouz (2002) provide a good, concise review of the theoretical literature on the fiscal multiplier.
In the simplest Keynesian model that assumes price rigidity and excess capacity, output is determined by aggregate demand. Some of the increase in aggregate demand due to fiscal expansion will be crowded out to the extent that government provision of goods and services substitutes for private provision. There will be additional crowding out if the higher demand is met through imports rather than domestic production. To the extent that the increase in government spending reduces private consumption and investment, some of the increase in aggregate demand will be nullified. For example, if the additional spending is financed by higher taxes, the consequent reduction in household disposable income will have an adverse effect on private consumption. Even if there are no new taxes in the current period, the anticipation of future tax increases may encourage higher household saving. Induced changes in the interest rate and exchange rate will further reduce the positive impact of fiscal expansion on aggregate demand. If the additional public spending is financed not by higher taxes but by government borrowing, the resulting increase in interest rate will have an adverse effect on private investment and consumption. This effect will be bigger if private investment and consumption is highly sensitive to the interest rate. A further channel for crowding out is the exchange rate. Higher interest rates attract capital flows and an appreciation of the exchange rate. The resulting deterioration of the current account balance will offset some of the increase in aggregate demand due to the fiscal expansion.
Although the literature tends to highlight the crowding out of private investment and consumption due to fiscal expansion, fiscal expansion can also crowd in private demand. For example, government investment in physical infrastructure such as roads, railways, and ports raises the productivity of investments for all firms and industries, and thereby stimulates private investments. Likewise, government provision of stronger social safety nets such as unemployment benefits may reduce the risk and uncertainty facing households and thus encourage them to consume more and save less. Public spending can also have a positive impact on private consumption and investment by bolstering consumer and business confidence. This type of confidence-reviving effect is especially relevant for severe shocks such as the global financial crisis when the public desperately looks for signs that the government is doing something to revive the economy. The larger the crowding in effect, the larger the positive effect of fiscal expansion on aggregate demand and output. The net effect of moderate medium-term fiscal expansion on the region's economic activity thus depends on the extent to which the expansion crowds in or crowds out private domestic demand.
Fiscal policy can also have an indirect second-round impact on aggregate demand through its supply-side effects. Although supply-side effects of fiscal policy are generally more significant over a longer horizon, they can nevertheless have an impact on shortrun demand. This is because expectations that long-run growth will be higher as a result of growth-friendly fiscal policy can stimulate private demand. Growth-friendly fiscal policy takes the form of tax cuts and public spending that expand the supply of labor and capital, and thus have a positive impact on long-run growth. For example, lower personal income taxes may encourage more workers to work, and lower payroll taxes may encourage firms to hire more workers. Likewise, some types of public spending, for example research and development expenditures, may create public goods that are beneficial for the supply side. To the extent that the feedback effect from the supply side to the demand side are significant, fiscal policy will have a bigger effect on output.
In the medium term, the greatest structural challenge for developing Asia is to rebalance growth away from excessive dependence on exports toward domestic demand. The primary contribution of fiscal policy to the rebalancing process is to help remove the wide range of structural impediments impeding a more dynamic domestic demand and economy. For example, higher public spending on health, education, pensions, and social protection would raise household disposable income and reduce household exposure to risk and uncertainty, thereby stimulating consumption. In principle, a change in the composition of fiscal policy-e.g., away from physical infrastructure investments toward health, education, pensions, and social protection-can promote rebalancing without any loosening of the fiscal stance. In practice, in light of the fact that developing Asia is a low-tax, small-government region in the international context, the scope for shifting the composition of government spending remains limited. Many developing Asian countries face large infrastructure requirements in the medium term so it would be suboptimal to cut back spending on infrastructure to make more room for social protection outlays. Therefore, implementing pro-rebalancing fiscal measures, such as strengthening social protection, is likely to require an increase in the size of the government. This brings us back to the issue of crowding out. In the next two sections, we empirically examine whether fiscal policy has crowded in or crowded out private consumption and investment in the region.
III. Crowding Out: Empirical Evidence from Cross-Country Panel Data
In this section, we discuss our empirical analysis of the impact of fiscal policy on private consumption and investment using panel data. Our sample consists of 18 of the G20 economies (Argentina, Australia, Brazil, Canada, the People's Republic of China [PRC] , France, Germany, India, Indonesia, Italy, Japan, the Republic of Korea, Mexico, the Russian Federation, South Africa, Turkey, the United Kingdom, and the United States). The sample also includes six developing Asian economies (Hong Kong, China; Malaysia; the Philippines; Singapore; Taipei,China; and Thailand). Our total sample of 24 countries comprises 10 developing Asian economies, including four G20 members (the PRC, India, Indonesia, and the Republic of Korea). The data set is an unbalanced cross-country panel of quarterly data, and the length of each country's data depends on data availability (see Appendix 1). All the variables used in the empirical analysis-GDP, government expenditures, government revenues, and policy interest rate-and their data sources are listed in Appendix 2. All variables other than interest rates are seasonally adjusted.
For estimation, we use two empirical strategies. Before we do so, we perform the Im-Pesaran-Shin test to check for the stationarity of the key variables. The test results do not support the null hypothesis. 1 The first strategy is simple panel regression of consumption and investment growth on lagged growth of fiscal variables and deficit-to-GDP ratio. This strategy is based on the strategies used by Romer and Romer (2007) and Furceri and Karras (2009) . The second strategy is ECM, which takes into account cointegration. Our simple panel regression measures the effect of fiscal expenditure on private consumption and investment whereas our ECM estimation looks at the effect of both expenditure and revenues. The following are the basic specifications of our simple panel regressions.
In the above estimation equations, the variable X i,t denotes either private consumption C i,t or investment I i,t . G i,t and R i,t are government expenditures and revenues, respectively, and Y i,t is real GDP. Fiscal balance is defined as B i,t ≡ R i,t − G i,t while v i refers to countryspecific fixed effect. In addition, we also introduce three dummy variables. One is a dummy for developing Asian countries. The other two, "High" and "Low", are defined as shown below to indicate the position of the business cycle in an economy. 2 These dummies are introduced in order to detect asymmetric responses of consumption and investment with respect to fiscal fluctuations. Table 1 reports the results of the simple panel regressions of consumption on fiscal and other explanatory variables. Column 1 (C1) to column 3 (C3) unanimously show that government expenditure crowds in consumption for the first three quarters. However, the positive effect does not persist for a whole year. Another limit to the crowding-in effect of government spending is the significant negative coefficient (also significant) of ∆ ln , C i t−1 , which implies that the increase in consumption in the previous quarter due to fiscal shock cannot be sustained. (C4) confirms that expansionary fiscal policy tends to have a larger initial impact on consumption during downturns than upturns. However, the impact is more persistent during upturns. (C5) indicates that consumption in Asian economies responds more sensitively to fiscal stimuli at least for the first two quarters. (I4) suggests that expansionary fiscal policy tends to have a bigger initial impact on investment during downturns than upturns. Furthermore, the impact of fiscal policy is more persistent during downturns. (I5) indicates that investments in Asian economies respond more sensitively to fiscal stimuli than elsewhere, at least for the first two to three quarters.
We adopt the second empirical strategy, the ECM, to examine the short-run dynamics among the key variables. The long-run relations are estimated from running ordinary least squares (OLS) or panel regression with fixed effects. ECM consists of the following equations that represent the long-run and short-run dynamics, respectively.
(i) Long-run Relation
Long-run relations are estimated either by panel estimation with fixed effect or pooled OLS. (by pooled OLS)
(ii) Short-run Dynamics
In estimating the short-run dynamics, we assign country-specific fixed effects to λ i , which measures the country-specific speed of adjustment, and which differs across countries.
where the error correction term is the residual from estimating the long-run equation ( EC e i t i t , , ≡ ), and ξ i is a parameter for fixed effect. In Table 4 , which reports the ECM regression of consumption on fiscal and other explanatory variables, the coefficient of current government expenditures is significant and positive. This implies that government spending crowds in private consumption. However, the effect is strictly contemporaneous and lagged government spending is insignificant. In addition, both current and lagged values of government revenues are insignificant. An additional finding is that Asian countries tend to have higher estimated speed of adjustment λ i , which suggests that their consumption returns faster to long-run equilibrium. This, in turn, implies that either government expenditures or revenues crowd in private consumption. In Table 5 , which reports the ECM regression of investment on fiscal and other explanatory variables, one lagged value of expenditures is negative and significant while three lagged values of revenues are positive and significant. This suggests that fiscal expansion crowds out private investment. For investment, all the estimated λ i s are insignificant, which implies that investment is only loosely tied to longrun equilibrium and dominated by short-run dynamics. The results in Tables 4 and 5 are based on error correction terms from fixed-effect panel estimation but the results from error correction terms based on OLS are qualitatively similar. 
IV. Crowding-Out: Evidence from Country-Specific Time-Series Data
In this subsection, we discuss our empirical analysis of the impact of fiscal policy on private consumption and investment using country-specific time-series data. Whether fiscal expansion crowds in or crowds out private demand will depend on country-specific circumstances. There is no good reason why the direction and magnitude of the impact of fiscal policy on private demand should be identical across different countries. In some countries, government spending largely consists of infrastructure investments that rein in private investment, whereas in other countries spending may raise debt sustainability concerns and thus impair consumer and business confidence. Our 10 sample economies are the PRC; Hong Kong, China; India; Indonesia; the Republic of Korea; Malaysia; the Philippines; Singapore; Taipei,China; and Thailand. The data length for each economy is determined by data availability, as shown in Appendix 3. All the variables used in the empirical analysis and their data sources are listed in Appendix 4.
Our empirical strategy is to apply the SVAR model based on sign restrictions to the timeseries data of the 10 sample economies. The basic intuition behind the model is that structural shocks can be identified by checking whether the signs of the corresponding impulse responses are consistent with theoretical priors. The model identifies both fiscal and nonfiscal shocks in the data by imposing sign restrictions for the identification of each shock. There are four shocks in the model: (i) business cycle shock; (ii) monetary shock; and (iii) two types of fiscal shocks, government revenue and spending shocks. The sign restrictions help us to identify the effects of unanticipated fiscal and nonfiscal shocks on eight variables, namely, GDP, government expenditures, government revenues, interest rate, GDP deflator, real exports, private consumption, and private investment. All variables are adjusted for inflation and take the form of logarithms except interest rate. All the eight variables in the model are endogenous since they depend on each other through their lagged values. The optimal lag length is determined endogenously. We impose sign restrictions on contemporaneous relations among variables, which makes the model a structural model, and check whether the restrictions are accepted.
A business cycle should be identified first since an economy is always subject to upswings and downswings emanating from a wide range of internal and external shocks. We then assume a negative external demand shock, such as the one the region suffered during the global financial crisis. As noted earlier, governments throughout the region have aggressively boosted spending, especially on infrastructure, and to a lesser extent cut taxes in order to support aggregate demand. Therefore, a negative external demand shock had a positive effect on government spending and a negative effect on government revenues. The set of sign restrictions imposed to identify the different shocks is consistent with such stylized facts and presented in Table 6 . No restrictions are imposed on the signs of the responses of the key variables of interest (GDP, consumption, and investment) to the fiscal policy shocks. We now report the results of running the above sign restriction-based SVAR model for each country in Table 7 . Given the generally low tax rates of the region and the need to improve revenue mobilization in some countries, medium-term fiscal easing in the region is much more likely to take the form of higher government spending rather than tax cuts. As such, we focus our discussion on the impact of expansionary expenditure shocks. Following Mountford and Uhlig (2009), we compute the 50th, 84th, and 16th percentile responses of GDP, private consumption, and private investment to fiscal and nonfiscal shocks (1) at impact and (2) in the long run, which refers to the sum of the coefficients of the lagged variables in the VAR. While we report both impact effect and long-run effect, the long-run effect matters more, since it captures the cumulative effect of fiscal policy after all the effects have worked their way through the economy. The 50th percentile or median response is the most representative response and reported in Table 7 . The 84th percentile and 16th percentile responses are stronger and weaker than the median, respectively. The median response is significant if the 84th percentile and 16th percentile responses have the same sign but insignificant otherwise. The figures indicate the percent response to a 1% increase in government expenditure. For example, for the PRC, output increases by 0.0080% in the long run in response to a 1% increase in expenditure.
The long-run impulse responses in Table 7 indicate that government spending has a positive long-run impact on output in five economies-the PRC; Hong Kong, China; Indonesia; the Republic of Korea; and Singapore-but a negative long-run impact in the five other economies of India; Malaysia; the Philippines; Taipei,China; and Thailand. This suggests that fiscal stimulus can offset the negative impact of weaker external demand in some countries but not in other countries. Whether fiscal policy can promote rebalancing is ultimately a matter of whether fiscal policy crowds in or crowds out private consumption and investment. Government spending had a positive long-run impact on private consumption in the PRC, Indonesia, the Republic of Korea, and Singapore, but a negative impact in the six other countries. Government spending had a positive long-run impact on private investment in the PRC, Indonesia, and the Philippines; but a negative impact in the six other countries. Not surprisingly, the results are not consistent across the 10 countries. Government spending stimulates consumption in some countries but dampens consumption in others. The impact of government spending on investment is similarly heterogeneous. The evidence on the effect of contractionary revenue shocks, which is reported in Table 8 , is similarly mixed, with differing results across countries. What is perhaps more important for our purposes than the signs of the responses is the significance, or the lack thereof, of the responses. For the most part, the long-run responses of output, consumption, and investment to expansionary expenditure shocks are not significant. The long-run response of output is positive and significant for Indonesia and Singapore but insignificant for all other countries. The long-run response of consumption is positive and significant in the PRC and Singapore but insignificant elsewhere. Finally, the long-run response of investment is positive and significant for Indonesia. It is negative and significant for Hong Kong, China; the Republic of Korea; Taipei,China; and Thailand, and insignificant for other countries. The responses of the three variables of interest to contractionary revenue shocks are also largely significant. Therefore, the overall evidence from country-specific time-series data does not strongly support either crowding in or crowding out. For most countries in the region, fiscal policy shocks do not seem to have either a positive or a negative effect on private consumption or investment. This is somewhat encouraging for rebalancing because it implies that a moderate medium-term quantitative expansion of the government in the region will not come at the expense of private demand.
V. Concluding Observations
The impact of fiscal policy on output depends to a large extent on whether or not fiscal expansion crowds out private consumption and investment. In the context of developing Asia in the postcrisis period, this matters for two reasons. First, in light of the apparent effectiveness of countercyclical fiscal policy in cushioning the impact of the global financial crisis on the region's economic activity, there may be political pressures for greater use of countercyclical fiscal policy in general. Second, addressing the key medium-term challenge of rebalancing is likely to require at least a moderate fiscal expansion in the medium term to provide the fiscal resources required for pro-rebalancing fiscal measures. The evidence from both cross-country panel data and country-specific time-series data indicate that the crowding out effect is at best limited in developing Asia.
By and large, fiscal expansion does not seem to have a significant negative impact on private consumption and investment in the region. On the other hand, we also fail to find a significant crowding in effect. The main implication of the evidence seems to be that fiscal expansion is more or less neutral with respect to private demand. One possible interpretation of such result is that crowding out effects, e.g., negative impact on private investment due to higher interest rates, are more or less offset by crowding in effects, e.g., higher consumption due to reduction of household risk and uncertainty.
Our failure to find strong evidence of crowding out does not imply that developing Asia should use countercyclical fiscal policy more actively beyond the global crisis. Above all, there is very limited empirical evidence both across countries and over time that countercyclical fiscal policy works. Depending on the assumptions and models, the empirical literature has produced a wide range of estimates for the magnitude of the impact of fiscal policy on output. Governments across developing Asia quickly and boldly unleashed sizable fiscal stimulus packages and those stimulus packages seem to have contributed substantially to the region's V-shaped recovery from the crisis. However, it would be far-fetched to make generalizations about the effectiveness of countercyclical fiscal policy from the region's exceptional fiscal response to the exceptional external shock it suffered. For one, the boost to household and business confidence is especially important during a severe crisis such as the global crisis, which means that countercyclical fiscal policy is likely to be more effective during such periods than during normal periods. Therefore, our findings do not support that the region should abandon its tradition of sound and responsible fiscal policy geared toward keeping fiscal deficits under control and public debt at manageable levels. In fact, it was precisely this tradition that gave the region the fiscal space that made possible its decisive fiscal response to the global crisis.
Our empirical evidence also has implications for the role of fiscal policy in developing Asia's medium-and long-term rebalancing toward a more balanced demand and output structure. As noted earlier, it is possible to interpret the lack of strong evidence of crowding out as favorable for using fiscal policy for rebalancing. In particular, it may be tempting to believe that a quantitative expansion of the government may help to prop up aggregate demand against the backdrop of uncertain external demand due to the uncertain recovery of the G3. However, rebalancing is a medium-and long-term structural process that strengthens domestic demand and domestic economy on a sustainable basis rather than a temporary short-term boost to domestic and hence aggregate demand. The key component of the structural process is the removal of structural impediments and distortions that constrain private domestic demand and production geared toward domestic demand. Securing fiscal resources for this purpose, such as more spending on social protection, is likely to require a modest expansion of the fiscal stance, although it will have to be sharply scaled back from the highly expansionary stance of the anticrisis fiscal stimulus programs. However, the modest fiscal expansion is incidental rather than central to the role of fiscal policy in the rebalancing process. As the example of Japan shows, fiscal expansion may lift aggregate demand and output in fits and spurts but cannot, on a sustained basis, pave the way for a more balanced economy. That requires using fiscal policy to strengthen private consumption and investment on a sustained basis.
Appendix 4: List of Variables and Their Data Sources for Time-Series Analysis
The data used in the empirical analysis are from 10 developing Asian economies-the People's Republic of China; Hong Kong, China; India; Indonesia; the Republic of Korea; the Philippines; Malaysia; Singapore; Taipei,China; and Thailand. The quarterly values of the following variables are included in the data set. All the following series have been compiled from CEIC, although another dataset (Datastream) has been used to check for the accuracy of some series.
(i) Real GDP and Nominal GDP are obtained from CEIC Data Company Ltd. (in local currency unit) and GDP deflator has been derived as (nominal GDP/real GDP), which is used as price series for all countries.
(ii) Short-term interest rate is obtained from CEIC: policy rate from each country is used as a proxy for short-term interest rate. The definition of policy rate, however, differs as follows: (the PRC: 1-year lending rate; Hong Kong, China: discount rate; India: repo rate; Indonesia: SBI rate; the Republic of Korea: overnight call rate; Malaysia: overnight policy rate; the Philippines: repurchase rate; Singapore: benchmark SIBOR 3-months rate; Taipei,China: rediscount rate; Thailand: Bank of Thailand policy rate).
(iii) Real private consumption and total fixed investment were taken from CEIC. Wherever it is available in nominal terms, we have deflated the series, using GDP deflator as calculated above.
(iv) Government total revenue and expenditure have been compiled from CEIC, and then these two series have been deflated by the GDP deflator in order to be expressed in real terms. We have converted annual fiscal data to quarterly series for Indonesia before 2000, by using the quarterly pattern in government consumption expenditure that is available on a quarterly basis from national accounts.
(v) Broad money supply is M2 for all countries and they also come from CEIC.
Nominal M2 values have been deflated by the GDP deflator to get real money balances.
(vi) Exports of goods and services (from national accounts) for all countries except the PRC are compiled from Datastream. As the PRC does not release quarterly statistics for its GDP components, we have generated quarterly series from the annual data (particularly real exports of goods and services and government consumption expenditure in real terms from national accounts) using a technique that follows the pattern in the quarterly real GDP series.
Given that the data on private investment are not readily available for all Asian countries, we adopt the following approach to extract the private investment data.
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We can derive private investment data by combining fiscal and national accounts data (all in nominal terms) as follows, and then, using an appropriate GDP deflator, the derived data is converted to real values for the empirical exercise.
From the fiscal account, total government expenditure (G) can be disaggregated into government consumption expenditure (GC) and government investment expenditure (IG) (all in nominal terms).
G (from fiscal account) = CG (from national account) + IG Given government consumption (CG) data from national accounts, we can derive government investment (IG) data from the above relation. Then using total investment (I) data from national accounts, we derive private investment (IP) data as follows:
To get a longer consistent time series for Indonesia, the Republic of Korea, and Malaysia, we have also rebased all the earlier GDP data and its components (2000 base year) to be comparable with the recent data (2005 base year).
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